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A planar inductive comp onent and an integrated circuit comprising a plan ar inductive 
component 



The invention relates to a planar inductive component comprising: 
a winding situated in a first plane, 

a pattemed ground shield for shielding the winding from a further layer. 
The invention further relates to an integrated circuit comprising a substrate and 
5 a planar inductive component 

Such a planar inductive component is disclosed in Intemational Patent 
Application published xmder number WO 98/50956. Such planar inductive components are 

10 widely used in for instance integrated circuits operating at RF frequencies. Applications of 
such circuits are to be found in for instance wireless communication devices, such as cellular 
phones and wireless LAN stations. 

The disclosed planar inductive component is part of an integrated circuit. The 
pattemed groimd shield of the planar inductive component is situated between its winding 

1 5 and the semiconductor substrate on which the planar inductive component is formed. The 
disclosed pattemed ground shield is essentially a sheet of conductive material that in 
operation is connected to a DC voltage source supplying a fixed voltage. 

A first purpose of the ground shield as disclosed in WO 98/50956 is to shield 
the winding from the substrate. Without any additional measures a mirror current will flow 

20 into the sheet, which reduces the effective inductance of the inductive component and limits 
its quality factor. Therefore, a second purpose of the ground shield as disclosed in 
WO 98/50956 is to prevent these mirror currents from flowing. This is achieved by 
pattsning the ground shield in such a way that no closed loops occur in which such mirror 
currents may flow. Still a disadvantage of the known planar inductive component is that it 

25 has a relatively low quality factor. 

Among other things it is an object of the invention to provide a planar 
inductive component having a high quality factor. 
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To this end the invention provides a planar inductive component as defined in 
the opening paragraph which is characterized in that: 

said winding is at least substantially symmetrical with respect to a mirror 
plane perpendicular to said first plane, 

5 - said patterned ground shield comprises a plurality of electrical conductive first 

tracks situated in a first ground shield plane in parallel with said first plane, said first tracks 
having an orientation perpendicular to said mirror plane. 

The invention is based on the insight that tiie quality factor of a planar 
inductive component may be limited by current crowding in the winding and by the 

1 0 resistance within the patterned ground shield. The symmetry of the winding ensures that the 
current within the tracks of the winding is distributed evenly. Thus current crowding, leading 
to an effectively higher resistivity of the tracks within the winding, is prevented. This in itself 
improves the attainable quality factor of the inductive component according to the invention. 

In a normal mode of operation a differential voltage is applied to the winding. 

15 Due to its symmetry the voltage at a location in the winding at one side of the mirror plane 
will be equal in magnitude but different in sign firom the voltage at the corresponding 
mirrored location at the other side of the mirror plane. Therefore, the charges in one of the 
first tracks of the patterned ground shield, induced by these voltages via the parasitic 
capacitances between the winding and the patterned ground shield, will be equal in 

20 magnitude and different in sign as well. Ehie to the alternating nature of the applied voltage, 
the voltages at said location and its corresponding mirror location in the winding will change 
over time, but will remain equal in magnitude and opposite in sign. 

This will be the case for all locations in the winding on one side of said mirror 
plane and the corresponding mirror locations on the other side of the mirror plane. Therefore, 

25 the charge induced in one of the first tracks on one side of said mirror image will be balanced 
by the charge induced in the same one of the first tracks on the other side of the mirror plane. 
Further the orientation of the first tracks ensures that currents flowing due to alternating 
induced currents will flow through the shortest possible path, the path with the least 
resistance. Hereby the effective resistance of the pattemed ground shield is niinimized, while 

30 at the same time mirror currents are prevented. Due to the presence of parasitic capacitances 
it is advantageous that the pattemed ground shield is symmetric with respect to the mirror 
plane. 
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It will be clear that the operation of the patterned ground shield essentially 
remains the same if the winding is not exactly symmetrical. For instance for this purpose a 
spiral-shaped winding may be considered being substantially symmetrical. 

An embodiment of the planar inductive component according to the invention 
5 is characterized by said patterned ground shield which comprises a second conductive track 
with an orientation in parallel with said first plane, is symmetrical with respect to said mirror 
plane, and is electrically coupled to said first tracks. An advantage of this embodiment is that 
the first tracks in the patterned ground shield will all have the same DC potential. Although 
this is not strictly required, since in operation no charge transfer takes place between the first 

10 tracks of the patterned ground shield, in practice it is desirable to have the first tracks at the 
same DC potential. By electrically coupling said second track to a DC source or a known DC 
potential, for instance ground, the DC potential of the patterned ground shield in operation 
may be defined. In practice it may be advantageous that the second track is situated in the 
first ground shield plane. 

15 A further embodiment of the planar inductive component according to the 

invention is characterized by said pattemed ground shield comprising a plurality of electrical 
conductive fiirther tracks, situated in a fiirther ground shield plane in parallel with said first 
ground shield plane, said fijrther tracks having an orientation in parallel with said first tracks, 
and being electrically coupled to said first tracks. In practice it may be advantageous to use a 

20 multi-layer pattemed ground shield. For instance in an integrated circuit different layers of 
conductive material with different conductivities are available, which may be utilized. Thus a 
first layer may be used for the first tracks, while another layer may be used for the fiirther 
tracks. By electrically interconnecting the first and fiirther tracks, a composite track is created 
with effectively a lower resistivity than either the first or fiirther tracks. This increases the 

25 effectivity of the ground shield, resultmg in a planar inductive component with a higher 
quality factor. 

Another fiirther embodiment of the planar inductive component according to 
the invention is characterized by said winding comprismg a first at least substantially spiral- 
shaped sub-winding with a first center intertwined with a second at least substantially spiral- 
30 sh^ed sub-wmding with a second center, said first and second centers coinciding with each 
other, the sh^e of said second sub-winding being a mirror-image of the shape of said first 
sub-winding, and said first and second sub-windings being electrically connected in series. 

A planar inductive componCTit comprising such a first spiral-shaped sub- 
winding intertwined with such a second spiral-shaped sub-winding is an advantageous way to 
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realize a multi winding inductive component in which the current distribution is evenly 
distributed within the tracks of the sub-winding, hi practice it is usually difficult to obtain 
spiral-shaped tracks. However substantially spiral-shaped tracks, for instance in the form 
resembling that of an octagon, are easily obtainable. 

Another further embodiment of the planar inductive component according to 
the invention is characterized by said winding being substantially circular. A substantially 
circular winding is advantageous, because of its inherent symmetry. 

An integrated circuit according to the invention comprises a substrate, a planar 
inductive component according to the invention in which said further layer is the substrate. 
The inductive compouCTit according to the invention can advantageously be used in 
integrated circuits. Any of the layers available in a regular IC process that may be used for 
realizing electrically conductive interconnections between or within integrated semiconductor 
devices may be used for either said winding or said patterned ground shield. 

The above and other objects and features of the presCT.t iavention will become 
more apparent from the following detailed description considered in connection wilh the 
accompanying drawings in which: 

Fig. 1 shows a diagram of a top view of an embodiment of a planar inductive 
component according to the invention; 

Figs. 2A-B show diagrams of top views of frirther embodiments of planar 
inductive components according to the invention; 

Figs, 3A-B show diagrams of cross sections of the further embodiments of the 
planar inductive components shown in Fig. 2A-B; 

Figs. 4A-B show electrical schematics of lumped element models of the 
further embodiments of the planar inductive components shown in Figs. 2A-B; 

Figs. 5A-F show diagrams of top views and cross sections of further 
embodiments of the pattemed groimd shield of a planar inductive component according to the 
invention; 

Figs. 6A-B show diagrams of top views of further embodiments of a winding 
of planar inductive components according to the invention; 

Fig. 7 shows a diagram of a top view of another further embodiment of a 
winding of a planar inductive component according to the invention; 
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Fig. 8 shows a schematic diagram of an integrated circuit comprising planar 
inductive components according to the invention. 

In these Figures identical parts are identified by identical references. 



Fig. 1 ^ows a diagram of a top view of an embodiment of a planar inductive 
component according to the invention. The planar inductive component 100 shown comprises 
a winding 101 and a pattemed ground shield 102. The planar inductive component 100 is 
situated on top of a further layer, a substrate 103. The winding 101 is basically a track of 
conductive material, e.g. aluminum, that forms a loop that is substantially circular. It is 
symmetrical with respect to a mirror plane 104 that has an orientation perpendicular to the 
surface of the substrate 103. The pattemed ground shield is situated between the winding 101 
and the substrate 103. The groxmd shield 102 comprises a plurality of tracks 105 of a 
conductive material, e.g. alxmiinmn or poly-silicon. The tracks 105 are situated in a plane in 
parallel with the surface of the substrate and have an orientation perpendicular to the mirror 
plane 104. 

The voltage difference has a maximum value at the temiinals of the planar 
inductive component 100. Therefore, the charges induced in the pattemed ground shield have 
a maximum (in absolute value) at these locations too. The charges induced have an opposite 
sign. Therefore, the charge redistribution that takes place in a direction perpendicular to the 
mirror plane 104 has to be as "easy"' as possible. A low resistance is realized by a conductive 
path that is shortest possible, thus by means of the first tracks 105. 

For differential-mode operation it maybe advantageous to provide a center tap 
that is electrically connected to the winding 101 and is symmetrical with respect to the mirror 
plane 104. This effectively divides the winding 101 into two symmetrical sub-windings with 
otherwise identical properties. 

Figs. 2A-B show diagrams of top views of further embodiments of planar 
inductive components according to the invention. Fig. 2A shows a planar inductive 
component 200 comprising a winding 201 and a pattemed ground shield 202. The winding 
201 is situated between the pattemed ground shield 202 and the substrate 203. The pattemed 
ground shield 202 and the winding 201 are situated in planes that are parallel with respect to 
each other and the surface of a substrate 203. The winding 201 is a loop with a substantially 
circular shape that is symmetrical with respect to a mirror plane 204 that is perpendicular to 
the surface of the substrate 203. The pattemed ground shield 202 comprises a plurality of first 
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tracks with an orientation perpendicxUar to the miiror plane 204. The first tracks 205 are 
mutuaUy connected by means of a second track with an orientation in parallel with the mirror 
plane 204. The second track 206 is symmetrical with respect to the mirror plane 204. 

Fig. 2B shows a planar inductive component 210 comprising a winding 21 1 
and a patterned ground shield 212. The patterned ground shield 212 is situated betweai the 
winding 21 1 and the substrate 213. The patterned ground shield 212 and the winding 21 1 are 
situated in planes that are parallel with respect to each otiier and the surface of a substrate 
213. The winding 21 1 is a loop with a substantially circular shape that is symmetrical with 
respect to a mirror plane 214 that is perpendicular to the surfece of the substrate 213. The 
patterned ground shield 212 comprises a plurality of first tracks with an orientation 
perpendicular to the nmror plane 214. The first tracks 215 are mutually connected by means 
of a second track with an orientation in parallel witii the mirror plane 214. The second te^k 
216 is symmetrical with respect to the mirror plane 214. 

It may be advantageous to use the second tracks 206, 216 to ensure that the 
first tracks 205, 215 are, in operation, all on the same DC potential. Further the second tiacks 
206, 216 may be advantageous if flie planar inductive components are not driven exactly 
differentially. 

It is advantageous if the first and second tacks have a small width in 
comparison with the diameter of tiie winding, preferably the width should be less tiian 10 
percent of tiie diameter of flie winding. In a practical sitiiation the first toacks 205, 215 may 
have a width of about 20 microns and a spacing of about 2 microns. The second to-acks 206, 
216 may have a width of about 20 microns. A typical diameter of the windings 201, 21 1 is 
about 300 microns. 

Figs. 3A-B show diagrams of cross sections of the further embodiments of the 
planar inductive components shown in Figs. 2A-B. Fig. 3A shows a cross section of the 
planar inductive component 200 and tiie substrate 203 along tiie plane AA' depicted in Fig. 
2A. The winding 201 is sitiiated above tiie substrate 203 in a plane tiiat has an orientation m 
parallel wifli tiie surface of tiie substrate 203. One of tiie first tracks 205 of flie patterned 
ground shield 202 is sitiiated above tiie winding 201 in a plane witii an orientation parallel to 
tiie surface of the substrate 213. Bofli tiie winding 201 and flie first bracks 205 are 
symmetrical witii respect to flie mirror plane 204 fliat has an orientation perpendicular to tiie 
surface of the substrate 203. 

Fig. 3B shows a cross section of tiie planar inductive component 210 and flie 
substiate 213 along flie plane BB' depicted in Fig. 2B. One of flie firat backs 215 of flie 
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patterned ground shield 212 is situated above the substrate 213 in a plane with an (mentation 
parallel to the surface of the substrate 213. The winding 21 1 is situated above the patterned 
ground shield 212 in a plane that has an orientation parallel to the surface of the substrate 
213. Both the winding 21 1 and the first tracks 215 are symmetrical with respect to the miiror 
plane 214 that has an orientation perpendicular to Ihe surfece of the substrate 213. 

The windings 201, 21 1 of the planar inductive conqwnents shown in Figs. 2A- 
B, and Fig. 3A-B respectively are separated fiiom their respective patterned ground shields 
205, 215 each by a layer of a first electrical non-conductive material with a certain dielectric 
constant. In a similar way the winding 201 and the patterned ground shield 212 are separated 
fix>m the respective substrates 203, 213 by means of another layer of a second electrical non- 
conductive material with another dielectric constant. Therefore, the windings 201, 21 1 are 
capacitively coupled to the respective patterned ground shields 202, 212. The winding 201 is 
capacitively coupled to the substrate 203 and the patterned ground shield 212 is capacitively 
coupled to the substrate 213. The extent of the capacitive couplings dep«ids on the thickness 
of the layers and the dielectric constants of the materials applied. Furthermore, the substrate 
material of the substrates 203, 213 has a certain electric resistivity. 

Figs. 4A-B show electrical schematics of lumped element models of the 
further embodiments of the planar inductive components shown in Figs. 2A-B. Fig. 4A 
shows the schematic of a lumped element model of the planar inductive component shown in 
Figs. 2A and 3A. The wmding 201 is represented by the inductor LI with a first terminal 
connected to node 401 and a second terminal connected to node 402. The capacitive coupling 
between the winding 201 and the patterned ground shield 202 is represented by the parasitic 
capacitance Cwshl, with a first terminal connected to node 401, and capacitance Cwsh2, with 
a first terminal connected to node 402. The patterned ground shield 202 is represented by a 
short connecting a second terminal of Cwshl with a second terminal of Cwsh2. The 
capacitive coupUng between the winding 201 and the substrate 203 is represented by the 
parasitic capacitance Cwsubl, with a first terminal connected to node 401, and parasitic 
capacitance Cwsub2, with a first terminal connected to node 402. The electrical resistance of 
the substrate is represented by the substrate resistance Rsubl with a first temiinal connected 
to a second terminal of Cwsubl and a second terminal connected to a second termmal of 
Cwsub2. 

Depending on the extent of capacitive coupling between, on the one hand, the 
winding 201 and the patterned ground shield 202 and the winding 201 and the substrate 203, 
on the other hand, and thus of the values of the parasitic capacitances Cwshl. Cwsh2, 
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Cwsubl, and Cwsub2, the configuration shown in Fig. 2A and Fig. 3B may provide an 
inductive component with a patterned ground shield effectively shielding the winding fiom 
the substrate. 

Fig. 4B shows the schematic of a lumped element model of the planar 
inductive component shown in Figs. 2B and 3B. The wmding 211 is represented by the 
mductor L2 with a first terminal connected to node 411 and a second terminal connected to 
node 412. The capacitive coupling between the winding 21 1 and the patterned ground shield 
212 is represented by the parasitic c^acitance CwshS, with a first terminal connected to node 
41 1, and capacitance Cwsh4, with a first terminal connected to node 412. The patterned 
ground shield 212 is represented by a short connecting a second termmal of Cwsh3 witii a 
second termmal of Cwsh4. The capacitive coupling between the patterned ground shield 212 
and the substiiate 213 is represented by the parasitic capacitance Cshsubl, with a first 
terminal connected to the short representing the patterned ground shield 212, and parasitic 
capacitance Cshsub2, witii a first termmal connected to the short representing the patterned 
ground shield 212. The elechical resistance of the substrate is represented by the substrate 
resistance Rsub2 with a first terminal connected to a second terminal of Cshsubl and a 
second terminal connected to a second terminal of Cshsub2. 

The patterned ground shield 212 effectively eliminates the influence of the 
parasitic c^acitances Cshsubl and Sshsub2, and the substrate resistance Rsub2. Although 
the effective overall parasitic capacitance, represented by Cwsh3 and Cw8h4, in paraUel with 
the self-mductance 12, will be somewhat higher than without the pattemed ground shield, the 
quality factor of the inductive component wiU be higher, because the influence of the 
substrate resistance, r^resented by Rsub2, is eliminated. 

Figs. 5A-F show diagrams of top views and cross sections of further 
embodiments of the pattemed ground shield of a planar inductive component according to the 
invention. The pattemed ground shield 502 shown in top view in Fig. 5A comprises a 
pluraUty of first tracks 505 that are symmetrical with respect to a mirror plane 504 and have 
an orientation perpendicular to the mirror plane 504. The pattemed ground shield 502 fiirther 
conqjrises a second track 506 with an orientation m parallel with the mirror plane 504, fiirttier 
being symmetical with respect to the mirror plane 504. The first teacks 505 and the second 
track 506 are sitiated m the same plane. The second track 506 intersects the first tracks 505. 
Fig. 5B shows a cross section of flie planar inductive component 502 along a plane CC 
depicted in Fig. 5A. Fig. 5B shows that the first tack 505 and the second frack 506 are 
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symmetrical with respect to the mirror plane 504 and have an orientation in paraUel with a 
substrate 503. 

The patterned ground shield 512 shown in top view in Fig. 5C comprises a 
plurality of first tracks 515 that are symmetrical with respect to a mirror plane 514 and have 
an orientation popendicular to the minorplane 514. The patterned ground shield 512 further 
comprises a second track 516 with an orientation in paraUel with the minor plane 514, further 
being symmetrical with respect to the mirror plane 514. The first tracks 515 and the second 
track 516 are situated in different planes that are paraUel to each other. The second track 516 
crosses the first tracks 515 and is electrically conductively connected to the first tracks at the 
locations of the crossings. Fig. 5D shows a cross section of the planar inductive component 
512 along a plane DD' deleted in Fig. 5C. Fig. 5D shows that the first track 515 and the 
second track 516 are symmetrical with respect to the mirror plane 514 and have an 
orientation in paraUel with a substrate 513. Further it is shown that the first tracks 515 are 
situated between the second tracks 516 and the substrate 513. This is not required. For 
practical reasons it may be advantageous to have the second track 516 situated between the 
first tracks 515 and the substrate 513. 

In a practical situation the first tracks 515 may be located in a poly-sUicon 
layer, whUe the second track 516 is located in a metal layer. 

It is not required for the first tracks 515 and flie second tracks 516 to be 
located in the same layer. For the first tracks 515 the conductivity is much more critical than 
for the second tracks 516. The second track 516 basicaUy provides a way to connect the first 
tracks 515 to a fixed DC potential, for instance ground. In practice it may by advantageous, 
for instance for layout reasons, to locate the first tracks 515 in a different layer than the 
second track 5 16. 

The patterned ground shield 522 shown in top view in Fig. 5E comprises a 
pluraUty of first tracks 525 that are symmetrical with respect to a mirror plane 524 and have 
an orientation perpendicular to the mirror plane 524. The patterned ground shield 522 fiirther 
comprises a second track 526 with an orientation in paraUel with the mirror plane 524, further 
being symmetrical with respect to the mirror plane 524. The first tracks 525 and the second 
track 526 are situated in different planes that are parallel to each other. The second track 526 
crosses the first tracks 525 and is electrically conductively connected to the first tracks at the 
locations of the crossings. The patterned ground shield 522 fiirther comprises apluraUty of 
third tracks 527 paraUel to the first tracks and situated in a plane paraUel to the plane in 
which the first tracks are situated. The first tracks 525 and third tracks 527 are electrically 
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connected. Fig. 5F shows a cross section of the planar inductive component 522 along a 
plane EE' depicted in Fig. 5E. Fig. 5F shows that the first track 525 and the second track 526 
are symmetrical with respect to the mirror plane 524 and have an orientation in parallel with 
a substrate 523. It is shown that the third tracks 527 are situated in a plane parallel to the 
plane in which the first tracks 525 ate situated. Further it is shown that the first tracks 525 are 
situated between the second tracks 526 and the substrate 523. This is not required. For 
practical reasons it may be advantageous to have the second track 526 situated between the 
first tracks 525 and the substrate 523. 

In a practical situation the first tracks may be formed in a metal layer, e.g. 
comprising aluminum and the third tracks may be formed in a buried N (BN) layer. The 
fimction of the first tracks is to increase the effective conductivity of the patterned ground 
shield in a direction perpendicular to the mirror plane 524. Electrical insulation between 
individual tracks in the buried N layer may be provided by deep trench isolation. This 
reduces the capacitive coupling between individual third tracks. To provide low ohmic 
electrical connections between a first track on top of a third track, so-called BN-t^s are used. 
The distance fi^om the metal of the windmg of the inductive component to the BN layer is 
larger than the distance between the metal of the winding and the poly-silicon, resulting in a 
smaller capacitive coupUng. Therefore, a patterned ground shield comprising third tracks 
reaUzed in BN may be a better solution than a patterned ground shield comprising only first 
tracks realized in poly-silicon. A fiirther improvement of the effect of the patterned ground 
shield 522 may be obtained if the length of the first tracks 525 is shorted so that these do not 
extend underneath the winding of the planar inductive component. In that case the first tracks 
525 only help to decrease the effective resistance of the ground shield in the direction 
perpendicular to the mirror plane 524, without contributing to the parasitic coupling between 
the winding and the patterned ground shield. 

Figs. 6A-B show diagrams of top views of a further embodiment of a winding 
of planar inductive components according to the invention. Fig. 6A shows a winding 600, 
comprismg a first sub-winding 601 and a second sub-winding 602. The first and second sub- 
windings 601, 602 are substantially spiral-shaped. The first and second sub-windings 601. 
602 are symmetrical with respect to a mirror plane 603 with an orientation perpendicular to 
the winding 600. and are electrically connected in series. For differential mode operation it 
may be advantageous to provide a center tap at the location where the first and second sub- 
windings 601, 602 are connected with each other. 
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Fig. 6B shows a winding 610, comprising a first sub-winding 61 1 and a 
second sub-winding 612. The first and second sub-windings 601, 602 are substantially spiral- 
shaped. The first and second sub-windings 61 1, 612 are symmetrical with respect to a mirror 
plane 613 with an orientation perpendicular to the winding 610, and are electrically 
5 connected in series. For differential mode operation it may be advantageous to provide a 
center tap at the location where the first and second sub-windings 611, 612 are connected 
with each other. 

Fig. 7 shows a diagram of a top view of another further embodiment of a 
wiading of a planar inductive component according to the invention. Fig. 7 shows a winding 

10 700, comprising a first sub-winding 701 and a second sub-winding 702. The first and second 
sub-windings 701, 702 are substantially spiral-shaped. Furthermore, sub-winding 701 
comprises two parallel tracks 701 A, 702B, while sub-winding 702 comprises two parallel 
tracks 702 A, 702B. The first and second sub-windings 701, 702 are symmetrical with respect 
to a mirror plane 703 with an orientation perpendicular to the winding 700, and are 

15 electrically connected in series. At the location where the sub-windings 701, 702 are 

coimected, conductive track 701 A is connected to conductive track 702B, while conductive 
track 70 IB is connected to conductive track 702A. In operation this gives a more uniform 
distribution of the ciurent within the winding 700^ thereby preventing current crowding, that 
leads to a higher effective resistance of the winding 700 and thus to a decrease in the quality 

20 factor of the planar inductive component. For differential mode operation it may be 

advantageous to provide a center t^ at the location where the first and second sub-windings 
701, 702 are connected with each other. 

Fig. 8 shows a schCTiatic diagram of an integrated circuit comprising planar 
inductive components according to the invention. The schematic diagram shown is a 

25 simplified schematic diagram of a voltage controlled oscillator (VCO). The VCO 800 

comprises a first transistor Tl, a second transistor T2, a first capacitor CI, a second capacitor 
C2, and a third capacitor C3, a first inductor L3 and a second inductor L4. The emitters of Tl 
and T2 are connected to the negative power supply VEE. The collector of Tl is connected to 
node 801, the collector of T2 to node 802. A fibrst tOTninal of CI is connected to node 801, a 

30 second terminal to the base of T2. A first terminal of C2 is connected to node 802, a second 
terminal to the base of Tl . A first terminal of C3 is connected to node 801, a second terminal 
to node 802. A first terminal of L3 is coimected to node 801, a second terminal to the positive 
power supply VCC. A first terminal of L4 is coimected to node 802, a second terminal to 
VCC. 
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In practice L3 and L4 may be realized as sub-windings of a planar inductive 
component as shown in one of the Figs. 1, 2A-B, 6 and 7, provided with a center tap as 
discussed above. In the case of circuit 800 shown the center tap is connected to VCC, a first 
terminal of the inductive component to node 801 and a second terminal of the inductive 
5 component to node 802. 

Summarizing, the invention relates to a planar inductive component arranged 
over a substrate 103. The substrate comprises a winding 101 situated in a first plane, a 
patterned ground shield 102, for shielding the winding 101 from the substrate 103. The 
winding 101 is at least substantially symmetrical with respect to a mirror plane 104 

10 perpendicular to the first plane. The pattemed groimd shield 102 comprises a plurality of 

electrical conductive first tracks 105 situated in a first ground shield plane m parallel with the 
first plane. The first tracks have an orientation perpendicular to the mirror plane 104. Without 
the pattemed ground shield 102 the winding 101 is capacitively coupled to the substrate 103. 
The substrate resistance results in a degradation of tihe quaUty factor of the inductive 

15 component 100. The pattemed groxmd shield 102 shields the winding 101 firom the substrate 
103, thereby eliminating the degrading effect of the substrate. To prevent a reduction in the 
effective self inductance of the planar inductive component loop currents have to be 
prevented in the pattemed ground shield, while at the same time transfer of charges induced 
in the mirrored halves of the winding 100 have to be facilitated. This is achieved by the first 

20 tracks 105. 

The embodiments of the present invention described herein are intended to be 
taken in an illustrative and not a limiting sense. Various modifications may be made to these 
embodiments by persons skilled in the art without departing from the scope of the present 
invention as defined in the appended claims. 

25 For instance a plaaar inductive component with a spiral-shaped winding is 

substantially symmetrical with respect to a symmetry axis. 

For instance other types of transistors may be used instead of the bipolar 
transistors shown in Fig. 8. Fiulhennore it will be clear that many more mtegrated circuits 
sqpplying (differential) inductive components may benefit from using a planar inductive 

30 con:q)onent according to the inventioiL 



